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Abstract 
 
Geoinformatics represented by its most powerful technology - Geographic Information Systems (GIS) has become an important 
part of many disciplines and cuts across all areas of modern information society. Geoinformation industry has seen in the last few 
years a huge boom. Development of spatially oriented databases, Web map services, navigation and localization using GNSS 
have brought leap in the use of GIS technology general public. With the development of GIS is directly related to the need for 
training in GIS issues in higher education. Education of GIS experts in the field of development services using GIS technology 
requires the establishment a quality bachelor and engineering study programs. Study program with such orientation was 
established in 2005 at the Faculty BERG, Technical University of Kosice (Slovakia) titled "Surveying and Geographic 
Information Systems". Since its establishment the program has been improved several times and his corpus reflects the current 
needs of the European knowledge-based society. Study program educates mainly GIS professionals with a focus on geodesy and 
cartography, but graduates are also applicable in other areas of the European labor market too.  
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1. Introduction 
 
These days, we are witnesses to the rise of information society where information has become a valuable 
commodity. As a result of this development our society has gradually changed from industrial society to information 
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society. Anymore, not capital but information has the decisive influence in this new society. This fact significantly 
changes the approach to the education in all European countries, including Slovakia. In the recent past, the education 
system and curriculum content have been rebuilt and changed in Slovakia. The aim of education is to develop key  
competencies in communication skills and capabilities. In the area of personal and interpersonal skills, an emphasis 
is given on the development of skills to handle problems creatively and critically (MŠ SR, 1998). The knowledge 
and skills from area of modern information technologies (ICT) are developed and new subjects focused on 
processing information and databases are introduced, for example, from the area of environment (Sousa et al. 
2012).Geo-informatics and GIS are belonging among the new branches of science that have arisen due to the 
development of information and communication technologies. Geographic information systems have a wide range 
of applications and they can be experienced in everyday life (Pačaiová, 2006; Pačaiová et al. 2009; Csikósová et al. 
2011; Hofierka, 2012; Korucu, 2012; Kršák and Tobisová, 2012). The use of GIS in the state and public 
administration and in the private sector brings a new demand for new type of experts educated in this or at least in a 
related area of expertise.  
 
2. Geographical information systems and education 
 
Education of GIS professionals within the EU is not in terms of the distribution of educational institutions 
uniformly distributed. Most opportunities for higher education in the fields of GIS within the EU providing 
universities in the UK (88). Less is already in Germany (19), Sweden (19), the Netherlands (19) Norway (7) and 
Belgium (5) (Study portals, 2013). If we do not consider Slovakia according to the number of its universities, but 
according to the quality of education provided (accreditation, a historical process, etc.), Slovakia belongs by its 
universities which offer opportunity to get knowledge at GIS study programs among the leading EU countries. In the 
list of universities and other scientific institutions there are also those where the GIS study subjects in other, nearby 
fields of study (construction, architecture, forestry, etc..). Currently in Slovakia is possible to study at an accredited 
GIS study program, respectively other study programs with GIS subjects, following:  
x Faculty of mining, ecology, process control and geotechnology on Technical university of Kosice 
x Horticulture and Landscape Engineering Faculty on Slovak University of Agriculture in Nitra 
x Faculty of Natural Sciences on Comenius University in Bratislava 
x Faculty of Civil Engineering on Slovak University of Technology in Bratislava 
x Faculty of Natural Sciences on Matej Bel University in Banská Bystrica 
x Faculty of Forestry on Technical University in Zvolen 
x Faculty of Humanities and Natural Sciences on University of Presov in Presov. 
 
The introduction of the GIS subject and the usage of these technologies in the educational process are seriously 
considered even at University of Security Management in Košice in connection with the security education 
(Kováčová, 2013; Mesároš et al., 2013). New graduates should be able to use GIS systems as an effective tool for 
the analysis of the security environment and the visualization of different types of spatial data (Blišťanová, 2013). 
 
2.1. The National program of enlightenment of the Slovak republic and GIS educating at universities 
 
Geo-informatics, GIS and other specialized disciplines closely related to these technologies (remote sensing, 
digital photogrammetry, etc.) have become an ordinary part of subject teaching such as Forestry, Mining, Landscape 
Ecology, Geography, Geodesy and others. These are the specializations which contains GIS as a framing subjects or 
at least as one of the most important subject in a study program. In Slovakia, the undergraduate studies are 
conducted in accordance with applicable laws in three grades of study, namely (Kusendová, 2007) 
x 1 degree - Bachelor degree(Bc.) 2-3 years 
x 2 degree - Master/Engineering study(Mgr./Ing.) 2-3 years 
x 3 degree - Doctoral studies (PhD) 3-4 years. 
The study of Geo-informatics and GIS is implemented in the first two of aforementioned three grades only 
(Bachelor degree, Master/Engineering degree). At this time, the doctoral study of geo-informatics area is not 
provided by any university in Slovakia. 
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Regarding the evaluation of the quality of educational processes in study programs and in GIS study programs at 
universities in EU, Slovakia is recognized to be the one of the leading European countries in this area with 
comprehensive developed academic educational system. The parameters evaluated are, for example the frequency of 
accreditation, study subjects, the number of teachers-professors and associate professors, the quantity of interest in 
study, historical background, acceptance of university diplomas in the EU, etc..The National Program of 
Enlightenment of the Slovak Republic, called “Milénium”, has undoubtedly contributed to this nice achievement. It 
has defined five key competencies that should be developed in students (MŠ SR, 1998; Sudolská, 2007): 
1. Communication skills and abilities – During the work student learns how to search for information, to store and 
to use information. Their ability to communicate either in written or oral form is formed, developed and 
supported by teachers by preparing and performing presentations of the results and outputs. 
2. Personal and interpersonal skills - By creation of GIS projects together with teaching in groups, teacher can fully 
develop students’ ability to cooperate in a team, to take responsibility, to regulate their behavior. 
3. The ability to creatively and critically handle problems - Students learn how to identify a problem, how to 
analyse it and how to propose solutions. The great benefit of working is that students can check the correctness 
of their solution because they create a model of the reality 
4. To use the modern information technologies - By the analytical use of GIS students can develop their own 
knowledge and skills in logical thinking. During the GIS project handling, they may acquire data from Internet 
or they can improve their IT skills by creating of multimedia applications. 
5. Forming the civil society - Students can learn to notice and perceive the problems of our society arising as a 
result of religious, ethnic or linguistic differences and to learn to perceive these issues in the comprehensive 
context. Furthermore, students can compare the occurrence or absence of these issues among particular countries 
and to formulate possible ways how to address them.   
 
3. Education of GIS experts on Faculty of Mining, Ecology, Process Control and Geotechnology on 
Technical university of Kosice 
 
The Faculty of mining, ecology, process control and geotechnology (FBERG) on Technical university of Kosice 
is accredited for all forms of lifetime education. The master (engineering) and bachelor studies at FBERG are 
organized in the form of daily and external studies and in 7 accredited study programs and other 30 study programs. 
During the academic year 2012/2013, 1953 students have been studying in daily form of study and 809 students in 
external form of study. Doctoral study is currently being implemented in seven study programs (Portál VŠ, 2013). In 
the study programs of doctoral studies at FBERG habitation procedures and procedures for the appointment of 
professors are conducted. 
 
3.1. Bachelor study program – Geodesy and Geographical Information Systems 
 
Experts on GIS at FBERG are educated within the study program of the bachelor study of Geodesy and 
Geographical Information Systems. The study lasts three years and after being finished, a graduate attain a bachelor 
(Bc) title. Graduates can continuously forward in their studies on the 2nd degree in the Geodesy Engineering and 
Land Cadastres study program (Blišťan, 2006). Students during the study completed a series of technical articles 
focused on the issue of Geoinformatics and GIS (Table 1), a series of technical articles focusing on the issues of 
Geodesy and Cartography (Table 1) and a series of general education subjects such as. ethics, sociology (Table 1). 
Within the educational process but also in handling their theses students use the most advanced technical 
equipment(total stations, GNSS devices, terrestrial laser scanner, etc.) and software products ArcGIS, MicroStation, 
AutoCAD, Trimble RealWorks, Photo Modeller and others). These theses are mainly focused on the area of GIS 
applications in: Geodesy and cartography, Geology, Mining, Environment, Culture and History, Tourism and others. 
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  Tab. 1. The structure of the study program Geodesy and Geographical Information Systems - Bachelor study 
1st – year  2nd – year  3rd – year  
Course name Course name Course name 
Autumn semester Autumn semester Autumn semester 
Algorithms and programming Physics II. Digital terrain model as part of the GIS 
Physical geography Surveying III. Photogrammetry 
Surveying I. Geographical information system Physical geodesy  
Geoinformatics cadastral mapping Land registry 
Geology and geomorphology Mathematics III Local geodetic network 
Mathematics Software tools for GIS Special practice 
 Social sciences Spherical astronomy and space geodesy 
 Language Processing and analysis of measurements 
Spring semester Spring semester Spring semester 
Physics I. Databases for GIS Bachelor thesis 
Surveying II. Engineering Surveying  Cartographic production and reproduction 
Cartographic techniques and standards Land adjustments Spatial data analysis in GIS 
Mathematics II Programming Social sciences  
Multimedia technology Data processing in GIS Development of applications for GIS 
Object-oriented programming Training terrain of engineering geodesy  
Computer graphics and CAD systems   
Training terrain of geodesy   
 
3.2. The profile of a bachelor degree graduate and the graduate application opportunities in practice 
 
Graduates of the Geodesy and GIS bachelor degree program will acquire knowledge and skills in the 
development of database systems, information systems, programming, operating systems, computer networks, 
computer graphics, web pages development, web servers, etc. Besides that, they gain basics of geosciences 
disciplines such as Geodesy, Cartography, Geology and Geo-environmentalism. Furthermore, they get the deeper 
insight into the issue of spatial data processing and as well as became familiar with geo-information technologies 
(GIS, DEM, GNSS, Earth remote sensing, Digital photogrammetry, GeoWeb, etc.). The standard number of students 
admitted to study in the GIS study program is 40 students per year (Blišťan, 2006). Graduates of the program may 
continue in their studies at the FBERG degree program in the Geodesy Engineering and Land Cadaster study 
program, where after two years of study they attain a master's degree (Dr.) title. There is a real assumption that a 
demand for graduates of the Geodesy and GIS study program will grow due to the gradual regress of economic 
crisis in the Euro-zone together with the plans of the Slovak government to revive the construction, transport, 
agriculture and forestry industries and to develop an electronic system for government and public administration. 
These assumptions envisage a significant application of graduates of this study program in all aforementioned areas. 
Graduates of the Geodesy and GIS study program are expected to find wide application opportunities in the public 
and private sectors related to GIS, respectively in areas related to the geo-scientific area. Their working width can 
also be offices in government, research institutes and institutions focused on GIS area, and in a range of design 
organizations and companies with not only technical oriented. Moreover, graduates have the opportunity to apply 
also in emerging industries (gas, telecommunications, energy, etc..), or alternatively in the non-technical industries, 
such as banking, business, as well as in the creation of web map servers and similar (Blišťan, 2006).  
 
4. Conclusion 
 
In the past, teaching of geo-informatics and GIS at university sites encountered problems with lack of experience 
in this area and also with in sufficient material and technical equipment. Nowadays, these problems are replaced by 
a new one of in sufficient number of GIS experts at universities - teachers, especially professors and associate 
professors habilitated or inaugurated in this or related area. In Slovakia, there are only two professors of geo-
informatics that significantly limits opportunities to build the network of educational GIS departments, which would 
be able to educate students in all three forms of study levels including PhD. A significant contribution to the 
education in geo-informatics was brought by the EU structural funds, which enables educational departments to 
equip them with modern technology. Thanks to this funding, the FBERG has also built a number of specialized 
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laboratories and classrooms for teaching GIS courses and it was able to purchase special geodetic instruments for 
the collection of spatial data (e.g., terrestrial laser scanner). This improvement of the technical equipment of the 
educational department has contributed to a significant improvement of the educational process as well as to the 
increase of the quality of graduates and subsequently to the improvement of their applicability at the European 
market. 
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